1 

#^¥08-147625 



1 V_,/ 



<l9)H*B#ffcf (JP) (12) & ffl # If & (A > <ll)ftifffflH&IJi#*f 

#^¥8- 1476^5 

mums ^8^0996)6^70 

(5i)inta« s»9ii2# ^rtSE3i#^ fi mrn^m 

G11B 5/31 E 8940 -5D 

C 8940-5D 



*SS!* *fflfcfc M*«OS2 FD (f 7 |) 



(21)tf}»## 


ftBPF6-315519 


(71){HKA 


000004329 










(22)flB»H 


¥j£6^(1994)ll/i25H 




w^;iim«iiRTWii^;iiK^Mi«r3Tsi2» 






(72)%IJ|# 


MR » 






















(74)ft3BA 





(54) ismv&m msms^v vRxvemw&fim 



[mm] 

[JS/£] 3-f )V 6. 8, 7 8 5 \Z±XaT 5 

a, 8 2*iiaasnx*3 0, ±T37»H&M*4«(Dtif 

■.tf if*m=l 7 5 6, 6 2. 7 1,7 2 &«±^§W3 
375 8. 7-4t?^Sntt>5. J^M^^^^'7 0*" 
6±T375 4, 8 2£M33TT?©lifrg&'t'!1Sl375 6, 
6 2. 7 1, 7 2H *t7^SL = 0©&l<fc0% 

8. 7 $^<Dmmz£r)T&?zm!&<Dmm i &mzffl 



CAD 



56' 
54 



82^ 80, 78 



84 




50. 



uo 



#PB¥08-147625 



2. • » » 



Tv 

[»*^ 2 ] m&m i -y f ©isi§^ 

o TPggMK t & 5 «fc -5 lc« JI »j£T 3 :c@ £-£tr £ i £ 
[fgSHroPSB&i&im 

[0 0 0 1 ] 

m.mmizmvtcmmm%^ v ^mf-^mm^mo)^ 
\zm-rz>. 

[0 0 0 2] 

ift&tmi &*<Dmmm^v Kiix*i fluffs 
8 (A) K3£gg&£j*Tfc©as;fc3„ ^<D0«|-ett, ¥fi 

^T&mmzntzffi&itte-DX^z. mmiz&^x. & 

WL8 oooili:fl$nfeTa7 8 0 2±{C(±. #m 
ttSlC^S^^-V-y^S 0 4, *&»Jf8 0 6, 80 8 
d«Snt^5. *S^8 0 8lCtt3-f ;W8 1 OifiM 

mznx&v, *<d±\z±zit8 1 2, &ms&8 14& 

[0 0 0 3] iiniC^tU ti?3- 5 8 3 0 8^iZ 
08 (B) lC^T«fc5tCx #^&^fc*¥fift-h 
T37#S^*P B l37A^>TS«Ufe«l0»I 
(#1W^ttTtv^i ^BtC^tVT. S«8 0 
0 Jifcte^gg (BjjHtr-T) ^LTT37 8 0 2&m 
J&£nTl^5. Z\0>Ta7 8O 2±\Z\t, ffi&WH^T 
8 2 0, 8 2 2, ^S5*W|378 2 4, 8 2 6^n? 

tiMf&znx^z. 

[0 0 0 4] fit, ffigWK^S 2 0, 8 2 2<om 

\ztenmmiz&zmn.*w78 2 8*tp^$nT^ 

0» 3^^*^37 8 2 4, 8 2 6 £#Err5£3 
3-OP8 1 0#Pf£;£ttTH£. Wg5*ra378 2 2, 
^gWfan7 8 2 6_blcKtfe«:K (0^i±T) *tc_kn 
78 3 0«$ntW. Jia78 3 0JifC 

tt, «@g|8 1 Aam^nx^o 
[0005] z\<omz£ti\i. wiB0 8 (A) ©eatjt 



\z. <Xm&&™±l3.MM£t£Z>frtb. WXA-Xl: 

*r*y79cmzmA-2nti<,\ Qfrnnrmz-izttisX 

[0 0 0 6] £OrajS/&£efc&T£%©£bT, 
3-1 8 3.7 9.1 !Hg?5-1 2 7 82 2ftL,T 

ffi^T^«(gP*ra37*> ^^^y«S7j(6](c#Mb^> 

^<Dffl\z^--v£m*tiz>#m&m&tkZh&/oxj& 
f$.vtc%<!>x. ^r^^^m^o&m^xM^it^mu 

[0 0 0 7] &9 a) ICtt, ^f®?5- 1 2 7 8 2 2 

HH(c£V>T. »£5 0-hlc«jfgi&jf 5 2, Tn 
7 5 4*t5pj Htc ^$tlT*0, j ettS©Jtf£teflilSW> 
FbIh 7 9 0 2 . «gB*ra3 7 5 8 , mmm 6 0 *^tl^ 
n^iBlZ&f&ZtlX^Z. iOT^a7 9 0 2, 

•y-9 0 0, 3^f;i/6 8atJ£j5&£tlTt>£<, 
[0 0 0 8] »£5 0CD±®±T?aboT, gjgBf 

79 0 4, ^g|54'ra37 7 4, W«tR7 6A«a 
tlTt^S. «6#lgl7 6tC«, 2IB©3-f )V7 81)mi& 
$tlTV>S. WS5*r437 9 0 4d^&^+rBln7 7 4 
tcM£g&*H5±n7 8 2 «$n5it%t, -ecoflS 

©guwcj6»»8 o^Msnx^s. itI8 
o{c3-r;p6 8, 7 8\zmm.-rz,tz.vb<DV-vn8 aw 

[ooo9] kji©* 5 ic, z\<Dm\z£tux. &m&u 

m\Z£Z>X-*.— y-9 0 0#i, iWM»|R|379.(j 2«tCffl 
*MManT^5, <t6<DmrS54 , W3 7 9 0 411, ¥■ 

&t£nzz:&z£-ox*k-r2>m%wtfi<D'£it, mzmm. 

Sfc. X^-t9OO0$ffitl/T, 3-fjP6 8©Sfl 

t^»^«#:*iffl^e.nTVi-s. z\<Dtz#>. mm.** 

yZ?7 0 ZmtSftSffitpffl^T 9 0 2, 9 0 4fBJCDfig^> 
KfC 0 0 ©W«g5^«^bfc^-/t^ 

{C*W^37^«^^|P^«IASi:t*tnItgi:^ 

[0 0 10] 

[^^»*b<fc-5fr^)PM] L^bA«t&« £A-h© 
(1) ^S^F 3-183791 bTtHS^tlfcfc© 



ft §§¥08-147625 



3 V 



CO O.H1 1 ] 5-1 2 7 8 2 2#i LTtti 

tl3„ L**U «&&**£(£©&«&, U-©ff* 

/5, 0 9 -(B) tc^-TJ;5tc, x^—- y-9 oorof* 

[00121 r©fSMttv ; - Cin^O^C^BL-fefe© 

-^OSit^^r^-r-SCi*. -e©@#j<h-r£ *>©-*? 
[0.0 l; 3 ] 

SSK«(. K&^.r ^tel**>-3!TSfcPIIWl!S*< 

tfmffl-zn, mMzm&mizxvvZ&mzmxm*-? 

[0 0 14] . ■■ 

;:■ [flr^UV>^6S09©|ftW] Z<ommz\Wc:& < ©Sli&Sfll 

££Tttjg©&&©5Jy§m^u mm 

[0 0 151 <JHM 0 l-r04£#H8L 

: fiS^>yHtt. 131 (A) fc»f®^^-r<i;3JCi 

mmmzBmt<ntzffii&i:t£ix^z>. £-f\ 02-0 

tt»£^vEJBteBarfc*..-*«5 0.<JclCiNMMI 5, 2, T 
3 7. 5 4 *J5f/g©J9*iC^ b . ScBS^^SfbT-S (0 
2 (A) #») o E.OIg£^ttfc*'**.i:i 04 (A) 
~ (B) , <&5Wi|^0 (X) ~ (Z) ©«t3tC75:S. 

[0016] ^lsaw^sA^uiwrst. a«5 0 



±\zmm\±m 5 3 (04 (A) # 

B8) , c:n^x-y^>^7it*fc<±:;p3T^©/t^— > 
©T3T5 4.fr -5 (04:, (B) #58) . mz. "Fn7 
5 4 5 0©#®±fc$&g$|5, l «jffi$©jp* 

tc^t/ ,(0.4 (0 .mm > 37/^-}> : 5 4±i:* 
«bfc^»^5 i &mm\z&x>mkvxm5$:¥-iB : 4\?r 
s (04 (D) #p) . sintect ot, >^ay«5 2 tT 

[0017] JS2 Siffl^SCO HTlMtS ■ 

<h. *t£5 0±loiteift^5:l:<£mTSi:tfelc;. (04 

(X) mm) . rtl(C3T^©}»5 5SKt5 (0 
4 (Y) #11) . *UT, C©rS5 5 5 0© 

*Bf±tC«lt«Ett.iRS3«R»«"r**tt>.fc (04 (Z) 
#18) , JS&BU&5 ^iteJiibt*^? ;.3-*9HJMC. 
£Q|^LTM&¥J»ftrr& (04 (D) #fig), . ..C 
ntiot, »5 5 *(C^ofc©ClS14^5 ! 3 fcTa-7 5 

4 t-r-s. 

[0 0 1 8] 02{:RtjTs KSR5 2, T3 7 

5 4 ©±IC, Bffl20 4 t i«©MTiWra375 

6 . ^ge^^a 7 5 8, *&b$i 6 o ^nw^sn 
-s (02 (B) #m) i- -tuTjete. mmo^m&mo 
mr z: hx\ mm (o, t^TJt 5 ic> f ra^ X6 2 , 
5 8 a, wmm 6 0 'Aifimffe&tiz. .cnso??. w 

gC<fP B l3T6 2tt. *ffl.71©iWra37.5 6«fc0t> 

t&oTW, c I j Fb137 5 8 Att | t , H37.5 8 iffitSL/ 
T— 0 A(lpK6 0 t»ILT- 

«£t^-5©-c, m%&m-v>nnx : &t>-?z.£ l 

[0 0 191 i©J;5ft*«>ia»*-tW*k:.A* : *j**« 

mmr&m&TmM on*) s#^kje< 
[0 0 2 0] *tcv «5»^6 o \z. r zi-in>^mm^m 

(|S10 (B) #!S9 . KAJi© <t p Uf ^fiEbfcj»6 4 
t. Cuft <»: ©^S«^ ZMsb &ts ta tc, 3zm&¥- 

m.±fc2>&v izmmmm naf ;w 6 8 «§iietr« (0 

2 (E) #fl) . 

[0 0J ll,*C. S«5 0 ©3=®J:-e*-?Tv 

7 0 <&Rif5£©j^$ fdVMtfrrz (02 (f) # 

R8) . £fc> 0 2 (B) tl^«l©*fe-e. M«RFt»W.aT 
7 1, 7 2 ,-..,«a«t»»3 77.4, RtflfiHIt 7 6 
±C^-n^^fiSc-r-5 (03 (G),#R8) . WflKia 
7 7 1 fl9gI5*PBl3 T 7 2 J;0t)^t y T/WS 2rl6l© 

*5, ^©«-&fe. «a5*F B l3T7 4R^jagdS7 6«2 

mtu-ix^ztf. ^-fti>bmmi>x—#tte2><Dx. 

PHDWrtttJl/W*. ^0g. @2 (B) , (E) 



4$W¥08-147625 



^sn-s (03 do #Bg) i 

[0 0 2 2] ^IC, WOTr»l3T7 2 tmg|5tpra3lT7 

^itfelC. 02 (A) ifli©Mt±378 2 
£j£S&f -5 (0 3 (I) #flfi> v Sfc, 3-01*7 8 \tm 

mrrz y - Nt s 4 8 o ic^-r^ (0 3 

^fe) £ 5 fc#fl§& t*©^T?^Ml«Jffi?r All 

ILT, 01 (A) fc^^MCSHW*^^^ HS 

[0 0 23 ]" ^-h«<J: 5 »C bXSjg$tlfc»M«S 
^A.. y Kotfsffl \z-o irvdROTS. 0 1 (A) (c^TJ; 

3-f;p6 8, 7 8SrSEtJ<t3lC-hTnT5 4, 8 
2*tEg^tlT^D, JiT3T<Dt9gPtt4«©W8e4'ra 
3756, 6 2. 7 1, 7 2TS^3nt^5. 
±TnT(D^g5tt, '2i(0t»i|>IB375 8, 7 4 

[0 0 2 4J ^LT, 18^7^7 OjJ>6±T37'5 
4 i 8 2 (CSS *7rCDlMrgB<£ISS!3 756, 6 2,7 1, 

7 2 a, y -t^s l = o (D&m mm (b> #f80 
si, (b) tcf£^:L-T*-rj:5(i, m^mm^co 

Jf*AdS*S<neii*tTt, ^375 6, 6 
2, 7 1, 7 2*J±T375 4, 8 2 <D#ig§$gfc9- (885?- 

**a» : -*» sfwwfca&t^r y ^7 o izi&m-tzmm 

US. Z.<Dfz.#>. W()i68, 7 8'N.<D®^lCctoT^ 
.•f»'tHttt»'-'Hl (B) fcWafctr*-rJ:"3K:fcD. 

[0 0 2 5] <^SSW!2>^tC, 05*#fiSU«*i&^ 

Tam&M-ehmm-v&z) . 05 (a) fcsmniStfi 

«, 1T375 4, 8 2©l«rg&7^ ltirgB<f>l§l377 2, 

2,1 0 0«tti^W5. ^UT> it&g&*M3 
710 0 «h~F3 7 5 4 0|K|l3Bff¥ T y :/ 7 0 J&^tt £ 
tlTt^S. 

[0 0 2 6] w, 1^0 (b> iz^-rmmmit. ±Tn 

754, 82©B9gE*t. ^85*18375 6. 10 2»C«t 
oT^Snx^t), Ctl6W^*F^n7 5 6, 1 0 2 
ttm&Mtiilt-oXto*. ^-bt, 1 0 2 t 

±37 8 ZORHaBStflr y ^ 7-0T9nRW6n.Tlf>«. 

[0027] ^-rn<Dm\z$>^Tbmfg.¥*y77 oiz 



4 V-y* 



[0028] <mmm 3 >^jc> 0 6 is&wsm 
MM3iz : z>^xm.wTz>. .cosatmtj, t"ftin7s 

tfa-f JWtf«3 Jf#|jg<h&-pTi5D, n-f ;W6 8, 7 8;, 
l lO^WS. -€-l>T, 06 (A) \Z7nT$zMk 
te, ±T37&4, 8 2*t. 3i«OTP B l3756. 

7 2, 112, RZfi3 S»ftgf4>ran7 58 , 74,1 
1 4lc±oT^£*lTtr>-5o MSK^FbI 
3756, 7 2, 1 1 2IMttiSoT*0, B&gB^ 
»3772tU2 ©IBfcOiB;** 7^70 fttRfr&fl 
T«r»*-. &43, !Mt777 0 5:, WB37 5 6 
ill 2(D^fC^-r«)J:-5fClxT*)<kU. 

[0 0 2 9] 1^0 (B) iZ^T^mm^ ±T375 
4, 8 2*5, 3S©ltiig&>t I fSj3 7 5 6, 1 2 0, 1 2 
2, &tf3Jl<Z)^gWI!H37 5 8, 7 4, 1 1 4.fc<fco 

1 2 0, 1 2 2ttPg©«t^-r>X*0, ±37 8 2 i?W 
gWH3371 2 2©r^(cma=?-V>yy7 O^ltenx 
(^>3. &*3, iWK37 5 6,1 20,1 2 2<D|5gg: 
f«Sii»tt5itfefc, fi^t7770«, T37 
5 4 ±Sfl[^r^3 7 5 6 <Z>HtlklJBj&r& <fc 5 IC bTfeJ: 

[0 0 3 0] i(Dmi«»ltC±o7:fe, fl9gg(p^37tt, 

Ig*t-^7 0C|fii^t)Tl!S«< ftSKgftti 
[0 0 3 1] <^SS^94>^{C, 07^#Baix^j5t6^ 

*SM4 t3^T«flt5. z\<Dmmm4\t, ti37t 

rX3-f;W4g^3ti^:oT*0, 3-f;P6 8, 7 8, 
1 1 0, 13 0 Sr•g•^XV>-5„ ^tVX, ±>'375 4, 

8 2*t, 4®<75*9g54 I FBl3 7 5 6, 7 2, 13 2, 13 
4, RZt4 m<D'&&tpm^TS 8, 7 4, 1 3 6 , 1 3 

756, 7 2, 1 3 2, 1 3 4«Pg^i^:-pT^0, 
*Jg5tfK3 7 1 3 2 i 1 3 4 <Dm\zm^r ";770 *« 
^tte.nT^S. ^1*5, fi$^V>y^7 0Sr; Mg6*W 
37 5 6i 1 3 2, <b^V^i7 2± 1 3 4<OnKM0ISt 

•a <fc 3 izv. ttnzm^xmm^< ssjt^c^ 

Fb^ 3 7 J^fiK-T S ± z> \Z L,T ± 

[0032] ii<D^jsg^fcctn«, w«e*ss^ titmv 

[0 0 3 3] <ffi©HSS«fi|>C©fg^a, et±(D^*tC 
g5^F«l3 7<oa^»: J M^©^K(Z)Tj-ffitt, WI3*iSfisi« 



^§§^08-147625 



5 a*"/ 



[0 0 3 4] 

[e 2 ] mmmmm 1 cogsjg^n-irx £jK-ri£iE0-?;& 

-5. 

[14]- WIE^JgW I coKiS^n ir X CD— gP^WiHB 

[0 6] *mw<on&W3 : £*:T£S&<Dm&m-c& 



-5. 

[0 7 ] &f£w<o$mM4 ^T^mu<DWimmx$> 

-5. 

[0 8 ] «£*C0^^«,^«y HSr^-r^SSCW»fM0-e 
5 0 

5 2 , 6 0 , 7 6 , 8 0 -iW , '.' 
5 : 4-T37> : : ;-;:; ;; v: •?;;.;; 

5 6, 6 2, 7 l; 7 2, 1 0 0, 1 0 2, 1 1 2, 1 
2 0. 1 2 2, 1 3 2, 1 3 4--W^*>l3T 

5 8, 7 4, 1 1 4, 1 3 6, 1 3 8 'WffitpfflZiy 
64-1 

6 8 , m 1 1 0V 1 3 Q ;;;3-f )V t 

7 o^-fct^^ ; : • • 

8;2-±ii7 \ - V„ . . .... 



[01] 



[02] 



CAD 



54 



:■ ■ ■ ^52 



#§8^08-147625 



6 V ->* 



[031 (05] 




#H¥08-147625 






fHIS PAGE BLANK (usp w 




Searching PA J 



1/1^-5 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 08-147625 
(43)Date of publication of application : 07.06.1996 



(51)IntCI. 




G11B 5/31 




(21)Application number 


06-315519 


(71)Applicant : 


VICTOR CO OF JAPAN LTD 


(22)Date of filing : 


25.11.1994 


(72)Inventor : 


FU JISAWA WATARU 



(54) THIN-FILM MAGNETIC HEAD AND ITS MANUFACTURE 

(57)Abstract 

PURPOSE: To restrain a magnetic flux from being leaked in a part 
near the tip of a magnetic gap for a thin-film magnetic head and to 
effectively introduce the magnetic flux into, and concentrate it in, 
the tip of the gap. 

CONSTITUTION: An upper core 54 and a lower core 82 are 
arranged so as to sandwich coils 68, 78. The front side of the upper 
and lower cores is bonded by four-layer front-part intermediate 
cores 56, 62, 71, 72, and the rear side is bonded by rear-part 
intermediate cores 58, 74. The front-part intermediate cores 56, 62, 
71, 72 from a magnetic gap 70 up to the upper and lower cores 54, 
82 are formed to be step-shaped at the rear part from the position 
of a gap depth of L=0. Thereby, the thickness D d of a magnetic 
leakage part can be made large, and the leak of a magnetic flux 
generated at a time when the coils 58, 78 are electrified can be 
suppressed satisfactorily, and the magnetic flux can be introduced 
into, and concentrated in, the tip of the magnetic gap effectively. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the thin film magnetic head by which each class which constitutes a magnetic circuit is evenly formed 
of the top core, the bottom core, the anterior part medium core, and the back medium core, and the magnetic gap 
was formed in either of the laminating sections of said vertical core and an anterior part medium core The thin film 
magnetic head characterized by making the backside [ location / of the depth of gap 0 of said anterior part medium 
core ] into the stair-like structure where a magnetic path becomes narrow gradually toward a magnetic gap, from 
said vertical core. 

[Claim 2] The manufacture approach of the thin film magnetic head which is the manufacture approach of the thin 
film magnetic head according to claim 1, and is characterized by including the process which carries out laminating 
formation of said anterior part medium core so that it may become stair-like toward a magnetic gap. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention starts the thin film magnetic head and its manufacture approach, and the 
magnetic circuit is constituted by the vertical core and the medium core, and it still more specifically relates to 
amelioration of the thin film magnetic head suitable for high density magnetic recording, and its manufacture 
approach. 
[0002] 

[Background of the Invention] As the conventional thin film magnetic head, some which show the body are shown, 
for example in drawing 8 R> 8 (A). In this example, a coil is stacked on a flat bottom core and it has the composition 
that the top core has been arranged so that this coil section may be straddled. In this drawing, the magnetic gap 804 
by the non-magnetic layer and the insulating layer 806,808 are formed on the bottom core 802 formed in the 
principal plane of a substrate 800. The coil 810 is formed in the insulating layer 808, and the top core 812 and the 
protective coat 814 are formed on it. 

[0003] On the other hand, as shown In drawing 8 (B), the thin film magnetic head of structure which connected the 
flat vertical core which sandwiched the coil section by the flat medium core pattern is indicated by JP,3^58308,A. In 
this drawing, the bottom core 802 is formed through the insulator layer (not shown) on the substrate 800. On the 
bottom [ this ] core 802, the anterior part medium cores 820 and 822 and the back medium core 824,826 are 
formed, respectively. 

[0004] And between the anterior part medium cores 820,822, the magnetic gap 828 by the insulator layer is formed, 
and the coil 810 is formed so that the back medium core 824,826 may be wound further. On the anterior part 
medium core 822 and the back medium core 826, the top core 830 is formed into the insulator layer (not shown). 
Moreover, the protective coat 814 is formed on the top core 830. 

[0005] Since ** photolithography process that no property degradation of a magnetic film pattern is since all ** 
magnetic films can be flatly formed as compared with the example of said drawing 8 (A) can carry but on a flat side 
according to this example, there is a merit, such as becoming detailed pattern formation and processible. However, 
since ** magnetic path serves as a perfect short form, when the depth of gap becomes small simultaneously to ** 
medium core thickness by which magnetic flux is not smoothly introduced at the head of a gap, since the magnetic- 
path cross-sectional area becomes small in the medium core section, there is also a demerit, such as being easy to 
carry out magnetic saturation. 

[0006] There is a thing for which it applied as Japanese Patent Application No. Nb: 183791 [ three to ] and 
Japanese Patent Application No. No. 1 27822 [ five to ] to improve this trouble. These are what put and formed the 
non-magnetic layer called a spacer between them, carrying otit the distraction of the anterior part medium core 
which faces on both sides of a gap layer in the direction of the depth of gap, extend mutual magnetic-core spacing 
which counters henceforth [ depth-of-gap 0 location ], and make the magnetic leakage flux in trie part mitijgate.; 
[0007] The body cross section of the thin film magnetic head indicated by Japa™ No. 
127822 [ five to l is shown in drawing 9 (A). In this drawing, on the substrate 50, the insulating layer 52 and the 
bottom core 54 are formed evenly, and the anterior part medium cdre 902, the back medium core 58, arid the 
insulator layer 60 are formed on them at flatness, respectively. Moreover, the spacer 900 and the coil 68 are formed 
in the anterior part medium core 902 and the insulator layer 60 of nonmagnetic materials, such as a metal. 
[0008] Next, it is on the principal plane of a substrate 50, and the magnetic gap 70 by the insulating material is 
formed in the part except the formation field of a back medium core, aVid the anterior part medium core 904, the 
back medium core 74, and the insulator layer 76 are formed on this! The coil 78 of a tWo-layer eye^^ in the 

insulator layer 76. While the top core 82 is formed in the part from the anterior part medium core 904 to the back 
medium core 74, the insulator layer 80 is formed in other parts. Moreover, the lead wire 84 for connecting with coils 
68 and 78 is formed in the insulator layer 80/ 

[0009] As mentioned above, according to this example, the spacer 900 by the ndn^mairi<etic material is embedded 
and formed in the anterior part medium core 902. Other anterior part medium cores 904 are formed on a flat side. 
Degradation of the magnetic properties which this produces by forming a magnetic film bh a level difference, and 
degradation of the property in a part especially for a magnetic-core point are prevented good. Moreover, the same 
conductor as the ingredient of a coil 68 is used as an ingredient of a spacer 900. For this fea^bn; the magnetic- 
shielding effectiveness between the anterior part medium cores 902,904 which sandwich a magnetic gap 70 can 
increase, and magnetics-flux leakage can be decreased. Furthermore, it is the taper configuration where the front 
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end section of a spacer 900 inclined. It becomes possible to stop the magnetic saturation of the core part in about 
70 magnetic gap by this. 

[0010] . , ., 

[Problem(s) to be Solved by the Invention] However, there is the following inconvenience in the above background 

techniques. ... . - - . , 

(1) Since a magnetic layer is formed on the level difference part produced with a spacer, the inconvenience that the 
magnetic properties of the magnetic layer deteriorate produces that for which it applied as Japanese Patent 
Application No. No. 183791 [ three to ]. - ■ " .... 

[001 1] (2) Since that for which it applied as Japanese Patent Application No. No. 1 27822 L five to J is embedding, 
forming and carrying out flattening of the spacer, dont produce a level difference. For this reason, the problem of 
property degradation of a magnetic core based on a level difference which was mentioned above is solved. However, 
the thickness of a spacer cannot but become thinner than the thickness of the lower magnetic layer embedded 
inevitably for embedding formation. Moreover, since the process which processes the very small and deep hole for 
embedding and forming a spacer is also difficult not much large spacing which should prevent leakage flux cannot be 
taken, and an improvement effect large as a result cannot be expected. That is, as shown in drawing 9 (B), since it is 
small magnetic flux is revealed and thickness (depth) deltad of a spacer 900 comes to pass along the inside of a 
spacer 900. Therefore, the magnetic flux which should come out at the head of a gap 70 will fall. In addition. L shows 
a life dimension (depth of gap) among this drawing. 

[0012] This invention is what noted these points, and sets it as that object to offer the suitable thin film magnetic 
head for the high density record which leakage of magnetic flux [ / near the magnetic gap head ] can be controlled 
[ record ], and can introduce and centralize magnetic flux at the head of a gap effectively, and its manufacture 
approach. 
[0013] 

[Means for Solving the Problem and its Function] In order to attain said object, as for this invention, a medium core 
is formed stair-like toward a magnetic gap. The magnetic path from the vertical core which has sandwiched the field 
generating section, i.e.. the coil section, to a magnetic gap by this becomes narrow gradually toward a magnetic gap. 
For this reason, the magnetic leakage flux near [ especially at the time of record ] the gap is controlled, and it 
becomes possible effectively about magnetic flux to carry out introductory concentration at the head of a gap. The 
above and other objects of this invention, the description, and an advantage will become clear from following 
detailed explanation and a following accompanying drawing. 
[0014] 

[Best Mode of Carrying Out the Invention] Although many examples are possible in this invention, a suitable number 
of examples are shown here and it explains to a detail. tu u- ci 

[0015] An example 1 is explained to the <example 1> beginning, referring to drawing 1 - drawing 4 . The thin film 
magnetic head of this example 1 has the structure where the medium core of four layers was formed stair-like 
between the vertical cores arranged so that the coil section may be inserted, as a cross section is shown in drawing 
I (A) First, the manufacture approach of the thin film magnetic head of an example 1 is explained in order, referring 
to drawing 2 - drawing 4 R> 4. An insulating layer 52 and the bottom core 54 are formed on a substrate 50 at 
predetermined thickness, and flattening, of the front face is earned out (refer to drawing 2 R> 2 (A)). If this process 
is shown concretely, it will become like drawing 4 (A) - (D) or this drawing (X) - (Z). ■ 
[001 6] If it explains from the 1st approach, while forming the soft magnetism film 53 on a substrate 50 (refer to . 
drawing 4 (A)), let this be the bottom core 54 of the pattern of a core configuration by etching etc. (refer to drawing 
4 (B)) Next, an insulator layer 51 is formed on the principal plane of the substrate 50 containing the bottom core 54 
at predetermined thickness (refer to drawing 4 (C)). polish removes the insulator layer 51 deposited on the core 
pattern 54, and flattening of the front face is carried out (refer to drawing 4 (D)), By this, an insulator layer 52 and 
the bottom core 54 are obtained. • • . 

[0017] Next, if the 2nd approach is explained, while forming an insulator layer 51 on a substrate 50 (refer to drawing 
4 (X)) the slot 55 of a core configuration is formed in this (refer to drawing 4 R> 4 (Y)). And while forming the soft 
magnetism film 53 on the principal plane of the substrate 50 including this slot 55 (refer to drawing 4 (Z)), polish , 
removes the soft magnetism film 53 deposited on the insulator layer 52, and flattening of the front face is earned 
out (refer to drawing 4 (D)). Let the soft magnetism film 53 which remained all over the slot 55 be the bottom core 

54 by this. ■ • ' ' 

[001 8] Next, it returns to drawing 2 and the anterior part medium core 56. the back medium core 08, and an 
insulator layer 60 are formed by the same approach as said drawing 4 on an insulator layer 52 and the bottom core 
54. respectively (refer to drawing 2 (B)). And by repeating the still more nearly same technique, as shown in this 
drawing (C), the medium cores 62 and 58A and insulator layer 60A are formed. Among these, the anterior part 
medium core 62 has the narrow width of face of the direction of the depth of gap. and serves as a stair-like 
configuration from the lower layer anterior part medium core 56 as a whole. Since medium core 58A is continuously 
united with the medium core 58 and insulator layer 60A is continuously united with an insulator layer 60, suppose 
henceforth that both are expressed with the same sign. , ... u.u 

[0019] Large magnetic-core spacing (thickness) which property degradation of a magnetic film does not have, either 
and controls magnetic leakage flux by using the technique by such embedding and polish can be taken easily. 
[0020] Next, many slots 64 for embedding and forming a coil in an insulator layer 60 are formed by etching (refer to 
this drawing (D)). While embedding metallic materials, such as Cu, in the slot 64 formed as mentioned above, polish 
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clearance of the principal plane is carried out so that it may become flat, and a coil 68 is formed in it (refer to ^ 
drawing 2 R> 2 (E)). , . , : .,, ' ........ o 

[0021] Next, it is on the principal plane of a substrate 50, and only predetermined thickness forms the gap material. t 
70 by the insulating material in the part except the formation field of a back medium core (refer to drawing Z XF%^ y 
Moreover, the anterior part medium cores 71 and 72, the back medium core 74, and an insulator layer 76 ; are;fonmed 
on a principal plane by the same approach as drawing 2 (B), respectively (refer to drawing 3 (G)). The anterior part ; ; ... 
medium core 71 has the narrow width of face of the direction of the depth of gap; and, serves as a steiiHike> > o- i , ; 
configuration from the anterior part medium core 72 as a whole. In addition, although the back, medium^ core 74, and^. 
the insulator layer 76 serve as two-layer also in this case, since ail are continuously united, it expresses with •■•$he-;-.r- ; 
same sign. Then, the coil 78 of a two-layer eye is formed into an insulator layer 76 by the same approach as drawing 
2 (D) and (E) (refer to drawing 3 (H)). , : - ; : , ; , . ; ,. ^- ...ij 

[0022] Next, while forming, an insulator layer 80 in the part except ^ r . 
core 72 and the back medium core 74 in^ predeterrnined: thickness,; the top core 82 is.fprmed by the same approach; ; 
as drawing 2 (A) (refer to drawing 3 (I)). Moreover, the lead wire 84 linked to a coil 78, is formed in an insulator layer 
80 (refer to drawing 3 (J)). And the chip of each magnetic-head component formed on the substrate is cut, a 
medium opposed face is processed by approaches, such as polish, so that it may become the predetermined depth 
of gap (life dimension), and the thin film magnetic head of the example 1 shown in drawing 1 (A) is obtained. [ many ] 

[0023] Next, an operation of the thin film magnetic head manufactured as mentioned above is explained. As shown in 
drawing 1 (A), the vertical cores 54 and 82 are arranged so that coils 68 and 78 may be inserted, and the anterior 
part of a vertical core is joined with the anterior part medium cores 56, 62, 71. and 72 of four layers. Moreover, the 
back of a vertical core is respectively joined with the two-layer back medium cores 58 and 74. 
[0024] And the anterior part medium cores 56, 62, 71, and 72 until it results [ from a magnetic gap 70 ] in the 
vertical cores 54 and 82 are more nearly stair-like than the location (refer to this drawing (B)) of the depth of gap 
L= 0 at the back. If it is such a configuration, as expanded and shown in this drawing (B), thickness deltad of the 
magnetic leakage section can be enlarged and the medium cores 56, 62, 71, and 72 will serve as structure which 
approaches a magnetic gap 70 gradually from the coil part (field generating section) of the vertical cores 54 and 82. 
If another word is carried out, it has the structure where width of face increases as width of face is the narrowest 
and it separates near a magnetic gap after this. For this reason, a broken line comes to show the magnetic flux 
produced by energization to coils 68 and 78 to drawing 1 (B), and magnetic leakage flux [ / near the magnetic gap 70 
generated especially at the time of record ] can control it good, and it becomes possible to draw and centralize 
magnetic flux at the head of a gap of it effectively. 

[0025] An example 2 is explained referring to <an example 2>, next drawing 5 . In addition, suppose that the same 
sign is used for the component corresponding to the example mentioned above (it is the same also in the following 
examples). The anterior part of the vertical cores 54 and 82 is joined by the anterior part medium core 72,100, and, 
as for the example shown in drawing 5 (A), these anterior part medium core 72,100 is stair-like. And the magnetic 
gap 70 is formed between the anterior part medium core 100 and the bottom core 54. 

[0026] On the other hand, the anterior part of the vertical cores 54 and 82 is joined by the anterior part medium 
core 56,102, and, as for the example shown in this drawing (B), these anterior part medium core 56,102 is stair-like. 
And the magnetic gap 70 is formed between the anterior part medium core 102 and the top core 82. 
[0027] It is the stairway configuration to which a magnetic path becomes narrow toward a magnetic gap 70 also in 
which example, and the magnitude of deltad is secured like said example and magnetic flux can be concentrated on 
a magnetic gap. 

[0028] An example 3 is explained referring to <an example 3>, next drawing 6 . The medium core and the coil have a 
three— tiered structure, and this example 3 contains coils 68 and 78,1 10. And as for the example shown in drawing 6 
(A), the vertical cores 54 and 82 are joined by the anterior part medium cores 56 and 72,1 12 of three layers, and the 
back medium cores 58 and 74,114 of three layers. Among these, the anterior part medium cores 56 and 72,1 12 have 
become stair-like, and the magnetic gap 70 is formed among the anterior part medium cores 72 and 1 1 2. In addition, 
you may make it form a magnetic gap 70 among the anterior part medium cores 56 and 112. 
[0029] As for the example shown in this drawing (B), the vertical cores 54 and 82 are joined by the anterior part 
medium core 56,120,122 of three layers, and the back medium cores 58 and 74,1 14 of three layers. Among these, 
the anterior part medium core 56,120,122 has become stair-like, and the magnetic gap 70 is formed between the top 
core 82 and the anterior part medium core 122. In addition, while making the stairway configuration of the anterior 
part medium core 56,120,122 into reverse, you may make it form a magnetic gap 70 between the bottom core 54 
and the anterior part medium core 56. 

[0030] According to this example as well as said example, the anterior part medium core serves as a stairway 
configuration to which a magnetic path becomes narrow toward a magnetic gap 70, and can concentrate magnetic 
flux on a magnetic gap. 

[0031] An example 4 is explained referring to <an example 4>, next drawing 7 . The medium core and the coil have 
four layer systems, and this example 4 contains coils 68 and 78,1 10*130. And the vertical cores 54 and 82 are joined 
by the anterior part medium cores 56 and 72,132,134 of four layers, and the back medium cores 58 and 74,136,138 
of four layers. Among these, the anterior part medium cores 56 and 72,132,134 have become stair— like, and the 
magnetic gap 70 is formed among the anterior part medium cores 1 32 and 1 34. In addition, a magnetic gap 70 is 
formed between 72 and 1 34 [ the anterior part medium cores 56 and 1 32 or ], and you may make it form each 
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medium dore so that a magnetic path may become narrow toward it 

[0032] According to this example, since quite large deltad can be taken as compared with said example, there is an 
advantage that the effectiveness which controls leakage flux also becomes large. , . 

[0033] example > besides < — this invention can be variously changed based on the above disclosure, for example, 
the dimension of the number of laminatings of an anterior part medium core or a stairway configuration may be 
suitably set tip in addition to said example. Moreover, the number of laminatings of an anterior part medium core and 
the number of stages of a coil do not need to be in agreement either, and may be set up suitably. Other 
configurations, dimensions, etc; of a part may be suitably changed if needed in the range which does the same 
operation so. 

[0034] -- ; -k-^-,v. - ■ . • : - : - Y '- :: - ] : ^ ' ; ' ■. ; : . 

[Effect of the Invention] There is effectiveness of the ability to introduce magnetic flux at the head of a magnetic 
gap effectively; and make it concentrate, while control ling magnetic leakage flux [7 hear the magnetic gap ] since 
the anterior part medium core was made into stairHike structure so that a magnetic* path might become harrow 
gradually toward a vertical core to a magnetic gap according to [ as explained above ] this invention to the minimum. 
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* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the body showing the example 1 of the thin film magnetic head by this 
invention. 

[Drawing 2] It is the explanatory view showing the manufacture process of said example 1 . 

[Drawing 3] It is the explanatory view showing the manufacture process of said example 1. 

[Drawing 4] It is the explanatory view showing a part of manufacture process of said example 1 in a detail. 

[Drawing 5] It is the sectional view of the body showing the example 2 of this invention. 

[Drawing 6] It is the sectional view of the body showing the example 3 of this invention. 

[Drawing 7] It is the sectional view of the body showing the example 4 of this invention. 

[Drawing 8] It is the sectional view of the body showing the conventional thin film magnetic head. 

[Drawing 9] It is the sectional view of the body showing the conventional thin film magnetic head. 

[Description of Notations] 

50 — Substrate 

52, 60, 76, 80 — Insulator layer 

54 — Bottom core 

56, 62, 71, 72, 100, 102, 112, 120,122.132,134 — Anterior part medium core 
58 74,1 1 4,1 36,1 38 — Back medium core 
64 — Slot 

68 78.110,130 — Coil 
70 — Magnetic gap 
82 — Top core 

deltad — Thickness of the magnetic leakage section 
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[Drawing 1] 




[Drawing 2] 
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